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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



2. Claims 1-8, 18, 21, and 22 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Kahle et al., U.S. Patent 5,995,743, hereinafter referred to as "Kahle". 



3. Referring to claim 1, Kahle teaches an emulation assist unit embedded in a 
processor system (See Fig. 2). Kahle teaches the emulation assist unit having a guest 
instruction queue, this is interpreted as an auxiliary instruction queue including a 
plurality of storage registers programmable with a set of instructions (See Fig. 3). Kahle 
discloses the emulation assist unit having various control means including a guest 
dispatch unit that governs the insertion of instructions of the instruction queue into an 
instruction execution stream of the processor system (See Fig. 3). 
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4. Referring to claim 2, Kahle teaches the use of signal "gdispc" (See Fig. 3) that 
the causes the dispatcher to insert the next instruction in the instruction stream. The 
instructions are ordered by a sequential fetcher, this is interpreted as a predetermined 
order (See Col. 10, lines 40-62). 

5. Referring to claim 3, Kahle discloses the use of a sequential fetcher for the order 
of the instructions, this is interpreted as accessing them in addressable sequential order 
(See Col. 10, lines 52-57). 

6. Referring to claim 4, Kahle teaches the dispatcher inserting the next instruction 
after the signal, this is interpreted as the access means accessing the instruction for the 
queue automatically in response to the execution signal (See Col. 10, lines 40-62). 

7. Referring to claim 5, Kahle discloses the instruction being executed by native 
instructions of the processor, this is interpreted as accessing the instructions from the 
queue at a rate commensurate with the processor system clock (See Col. 2, lines 30- 
37). 



8. Referring to claim 6, Kahle teaches the dispatcher inserting the next instruction 
after the signal, this is interpreted as gating the instruction accessed from the queue into 
an instruction pipeline of the processor system for execution (See Col. 10, lines 40-62). 



Application/Control Number: 09/850,357 Page 4 

Art Unit: 2113 

9. Referring to claim 7, Kahle discloses the use of a current entry pointer (See Fig. 
3 and Col. 8, lines 13-20). This is interpreted as a designated register that 
characterizes the set of instructions and governs the accessing of means. 

10. Referring to claim 8, Kahle teaches the use of the "gdispc" signal, this is 
interpreted as controlling a program counter during the insertion of the instructions into 
the execution stream (See Fig. 3). 

1 1 . Referring to claim 1 8, Kahle discloses the instruction queue as part of the 
emulation assist unit which is connected to the MMU (main memory unit) and BIU (bus 
interface unit), this is interpreted as the queue being memory mapped as part of the 
memory space of the processor and queue being coupled to a bus of the processor 
system (See Fig. 2). 

12. Referring to claim 21 , Kahle discloses the instruction queue as part of the 
emulation assist unit which is connected to the MMU (main memory unit) and BIU (bus 
interface unit), this is interpreted as the qu eue be in g memory jnapped as part of the 
memory space of the processor and queue being coupled to a bus of the processor 
system (See Fig. 2). 
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1 3. Referring to claim 22, Kahle teaches executing both normal instructions and 
emulating guest instructions, this is interpreted as two modes of operation (See Col. 2, 
lines 20-25). 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 5. Claims 9-1 7, 1 9, and 23-30 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Kahle in view of Jaggar et al., U.S. Patent 6,321 ,329, hereinafter 
referred to as "Jaggar". 

1 6. Referring to claim 9, Kahle teaches all the limitations (See rejection of claim 1 ) 
except for the instructions being received from an external host device through a host 
interface means. Jaggar teaches instructions loaded by a serial scan chain and 
coprocessor using the IEEE 1 149.1 standard, this is interpreted as a host interface and 
receiving instructions from an external host (See Col. 2, lines 18-19, 35-40 and Col. 3, 
lines 57-58). It would have been obvious to combine the serial scan chain and 
coprocessor of Jaggar with the auxiliary queue of Kahle. This would have been obvious 
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to do because it allows the main processor to be left operating at its normal clock speed 
whilst instructions are loaded (See Jaggar, Col. 1, lines 63-65). 

17. Referring to claim 1 0, Kahle and Jaggar disclose ail the limitations (See rejection 
of claim 9) including the use of the coprocessor, this is interpreted as receiving the 
instructions from the host interface without interrupting the processing operations of the 
processing operations of the processor system (See Col. 2, lines 35-40). 

1 8. Referring to claim 1 1 , Kahle and Jaggar teach all the limitations (See rejection of 
claim 9) including instructions loaded by a serial scan chain using the IEEE 1 149.1 
JTAG standard (See Col. 2, lines 18-19, and Col. 3, lines 57-58). 

19. Referring to claim 12, Kahle and Jaggar disclose all the limitations (See rejection 
of claim 9) including the use of a serial scan chain using the IEEE 1149.1 JTAG 
standard, this is interpreted as the host interface comprising a host peripheral interface 
(See Col. 2, lines 18-19, and Col. 3, lines 57-58). 

20. Referring to claim 13, Kahle and Jaggar disclose all the limitations (See rejection 
of claim 12) including the use of a serial scan chain using the IEEE 1 149.1 JTAG 
standard, this is interpreted wherein the host peripheral interface is selected from the a 
group comprising a serial peripheral interface and a parallel peripheral interface (See 
Col. 2, lines 18-19, and Col. 3, lines 57-58). 
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21 . Referring to claim 14, Kahle and Jaggar teach all the limitations (See rejection of 
claim 9) including the instructions being debug instructions (See Col. 1, lines 6-9). 

22. Referring to claim 15, Kahle and Jaggar teach all the limitations (See rejection of 
claim 14) including the use of JTAG that includes TDI (data in) and TDO (data out) and 
registers (See Col. 14, lines 35-38). This is interpreted as the control means including 
storage registers for temporarily storing data for and resulting from the execution of the 
debug instructions. 

23. Referring to claim 1 6, Kahle and Jaggar disclose all the limitations (See rejection 
of claim 9) including the instructions being debug instructions, this is interpreted as 
instructions from the host device including instructions for transferring data between the 
host device and processor system (See Col. 1, lines 6-9). 

24. Referring to claim 17, Kahle and Jaggar teach all the limitations (See rejection of 
claim 16) including the use of JTAG that includes TDI (data in) and TDO (data out) and 
registers (See Col. 14, lines 35-38). This is interpreted as the control means including 
storage registers for temporarily storing data for and resulting from the execution of the 
data transfer instructions. 
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25. Referring to claim 1 9, Kahle teaches all the limitations (See rejection of claim 1 8) 
except for the instructions being debug instructions. Jaggar teaches debug instructions 
loaded by a serial scan chain using the IEEE 1 149.1 standard, (See Col. 1 , lines 6-9, 
Col. 2, lines 18-19, and Col. 3, lines 57-58). It would have been obvious to combine the 
serial scan chain of Jaggar with the auxiliary queue of Kahle. This would have been 
obvious to do because it allows the main processor to be left operating at its normal 
clock speed whilst instructions are loaded (See Jaggar, Col. 1 , lines 63-65). 

26. Referring to claim 23, Kahle discloses all the limitations (See rejection of claim 1 ) 
except for the use of an event state detector for trigger the insertion of the instructions. 
Jaggar teaches debug instructions loaded by a serial scan chain using the IEEE 1 149.1 
standard, (See Col. 1, lines 6-9, Col. 2, lines 18-19, and Col. 3, lines 57-58). Jaggar 
also discloses the use of triggering (See Col. 2, lines 15-17). This would have been 
obvious to combine the serial scan chain of Jaggar with the auxiliary queue of Kahle. 
This would have been obvious to do because it allows the main processor to be left 
operating at its normal clock speed whilst instructions are loaded (See Jaggar, Col. 1 , 
lines 63-65). 

27. Referring to claim 24 and 25, Kahle and Jaggar teach all the limitations (See 
rejection of claim 23) including of the use of both breakpoints and watchpoints (See 
Jaggar, Col. 2, lines 15-17). 
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28. Referring to claim 26, Kahle teaches an emulation assist unit embedded in a 
processor system (See Fig. 2). Kahle teaches the emulation assist unit having a guest 
instruction queue, this is interpreted as an auxiliary instruction queue including a 
plurality of storage registers programmable with a set of instructions (See Fig. 3). Kahle 
discloses the emulation assist unit having various control means including a guest 
dispatch unit that governs the insertion of instructions of the instruction queue into an 
instruction execution stream of the processor system (See Fig. 3). Kahle also teaches 
discloses the instruction queue as part of the emulation assist unit which is connected to 
the MMU (main memory unit) and BIU (bus interface unit), this is interpreted as the 
queue being memory mapped as part of the memory space of the processor and queue 
being coupled to a bus of the processor system (See Fig. 2). 

Kahle does not teach the apparatus being a debug apparatus. Jaggar teaches 
debug instructions loaded by a serial scan chain using the IEEE 1149.1 standard, (See 
Col. 1, lines 6-9, Col. 2, lines 18-19, and Col. 3, lines 57-58). It would have been 
obvious to combine the serial scan chain of Jaggar with the auxiliary queue of Kahle. 
This would have been obvious to do because it allows the main processor to be left 
operating at its normal clock speed whilst instructions are loaded (See Jaggar, Col. 1 , 
lines 63-65). 

29. Referring to claim 27, Kahle and Jaggar teach all the limitations (See rejection of 
claim 26), including instructions loaded by a serial scan chain using the IEEE 1 149.1 
JTAG standard, this is interpreted as including a communications interface for coupling 
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the control means with a host system external the processor system for directing the 
operations (See Col. 2, lines 18-19, and Col. 3, lines 57-58). 

30. Referring to claim 28, Kahle and Jaggar teach all the limitations (See rejection of 
claim 27) including the use of JTAG that includes TDI (data in) and TDO (data out) and 
registers (See Col. 14, lines 35-38). This is interpreted as the control means including 
storage registers for temporarily storing data for and resulting from the execution of the 
debug instructions. 

31 . Referring to claim 29, Kahle and Jaggar teach all the limitations (See rejection of 
claim 26) including Jaggar teaches debug instructions loaded by a serial scan chain 
using the IEEE 1149.1 standard, (See Col. 1, lines 6-9, Col. 2, lines 18-19, and Col. 3, 
lines 57-58). Jaggar also discloses the use of triggering (See Col. 2, lines 15-1 7). 

32. Referring to claim 30, Kahle and Jaggar teach all the limitations (See rejection of 
claim 26) including the use of JTAG that includes TDI (data i n) and TDO (data out) and 
registers (See Col. 14, lines 35-38). This is interpreted as, the control means including 
storage registers for temporarily storing data for and resulting from the execution of the 
debug instructions. 
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33. Claims 20 and 47-50 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Kahle in view of Jaggar and Diab et al., U.S. Patent 6,236,872, hereinafter referred 
to as "Diab". 

34. Referring to claim 20, Kahle teaches all the limitations (See rejection of claim 1 8) 
except for the instructions being serial boot loader instructions. Jaggar teaches 
instructions loaded by a serial scan chain using the IEEE 1 149.1 standard, (See Col. 2, 
lines 18-19, and Col. 3, lines 57-58). Diab teaches the using a JTAG TAP line to 
transmit a boot loader (See Col. 39, lines 9-13). It would have been obvious to combine 
the serial scan chain of Jaggar and the boot loader of Diab with the auxiliary queue of 
Kahle. This would have been obvious to do because it allows the main processor to be 
left operating at its normal clock speed whilst instructions are loaded (See Jaggar, Col. 

1 , lines 63-65) and because it allows the processor to boot from program memory (See 
Diab, Col. 39, lines 9-13). 

35. Referring to claim 47, Kahle teaches an emulation assist unit embedded in a 
processor system (See Fig. 2). Kahle teaches the emulation assist unit having a guest 
instruction queue, this is interpreted as an auxiliary instruction queue including a 
plurality of storage registers programmable with a set of instructions (See Fig. 3). Kahle 
discloses the emulation assist unit having various control means including a guest 
dispatch unit that governs the insertion of instructions of the instruction queue into an 
instruction execution stream of the processor system (See Fig. 3). 
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Kahle does not teach the instructions to act as an auxiliary boot loader and 
operating at power-up mode when power-up is detected. Jaggar teaches instructions 
loaded by a serial scan chain using the IEEE 1 149.1 standard (See Col. 2, lines 18-19, 
and Col. 3, lines 57-58). Diab teaches the using a JTAG TAP line to transmit a boot 
loader (See Col. 39, lines 9-13). It would have been obvious to combine the serial scan 
chain of Jaggar and the boot loader of Diab with the auxiliary queue of Kahle. This 
would have been obvious to do because it allows the main processor to be left 
operating at its normal clock speed whilst instructions are loaded (See Jaggar, Col. 1, 
lines 63-65) and because it allows the processor to boot from program memory (See 
Diab, Col. 39, lines 9-13). 

36. Referring to claim 48, Kahle, Jaggar, and Diab disclose all the limitations (See 
rejection of claim 47) including cache (See Kahle, Fig. 2). Kahle discloses the emulation 
assist unit having various control means including a guest dispatch unit that governs the 
insertion of instructions of the instruction queue into an instruction execution stream of 
the processor system, this is interpreted as cause a stream of instructions to be loaded 
into the cache (See Fig. 3). Jaggar teaches instructions loaded by a serial scan chain 
using the IEEE 1 149.1 standard, this is interpreted as a communication interface to 
access instructions from an external system (See Col. 2, lines 18-19, and Col. 3, lines 
57-58). 
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37. Referring to claim 49, Kahle, Jaggar and Diab teach all the limitations (See 
rejection of claim 48) including Kahle discloses the emulation assist unit having various 
control means including a guest dispatch unit that governs the insertion of instructions 
of the instruction queue into an instruction execution stream of the processor system, 
this is interpreted means for causing the execution of the instructions loaded into cache 
(See Fig. 3). 

38. Referring to claim 50, Kahle teaches executing both normal instructions and 
emulating guest instructions, this is interpreted as the auxiliary queue being 
reconfigurable to another mode of operation (See Col. 2, lines 20-25). 

39. Claims 31-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kahle in view of Mukherjee, U.S. Patent 6,757,881 . 

40. Referring to claim 31 , Kahle teaches an emulation assist unit embedded in a 
processor system (See Fig. 2). Kahle teaches the emulation assist unit having a guest 
queue, this is interpreted as an auxiliary data queue including a plurality of storage 
registers programmable with a set of instructions (See Fig. 3). Kahle discloses the data 
queue as part of the emulation assist unit which is connected to the MMU (main 
memory unit) and BIU (bus interface unit), this is interpreted as the queue being 
memory mapped as part of the memory space of the processor and queue being 
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coupled to a bus of the processor system (See Fig. 2). Kahle discloses the emulation 
assist unit having various control means (See Fig. 3). 

Kahle does not teach the register being fabricated to survive an upset transient. 
Also Kahle does not disclose a monitoring means for detecting an onset of the upset 
transient. Mukherjee teaches detecting faults from cosmic radiation in registers (See 
Col. 2, lines 50-60). It would be obvious to one of ordinary skill in the art at the time of 
the invention to combine the auxiliary queue system of Kahle with the detection and of 
faults or upset transients caused by cosmic radiation of Mukherjee. This would be 
obvious to one of ordinary skill in the art at the time of the invention to do because it an 
economically feasible way to provide electronics to detect and recover (See Col. 1, lines 
63-67). 

41 . Referring to claim 32, Kahle and Mukherjee disclose all the limitations (See 
rejection of claim 31 ) including the data being instructions of a program (See Kahle, Col. 
2, lines 29-33). 

42. Referring to claim 33, Kahle and Mukherjee teach all the limitations (See 
rejection of claim 32) including electronics detecting and recovering from the fault, this is 
interpreted as the control means governed by monitor means for program operation 
during the upset transient (See Mukherjee, Col. 1, lines 63-67). 
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43. Referring to claim 34, Kahle and Mukherjee disclose all the limitations (See 
rejection of claim 31) including a fault caused by cosmic radiation, this is interpreted as 
a high radiation upset transient (See Mukherjee, Col. 2, lines 50-52). 

44. Referring to claim 35, Kahle and Mukherjee teach all the limitations (See 
rejection of claim 31) including a checker circuit that compares data, this is interpreted 
as majority voted registers (See Mukherjee, Col. 2, lines 11-12), and initiating a 
software or hardware recovery sequence, this is interpreted as powering down the 
systems external to the processor during the upset transient (See Mukherjee, Col. 2, 
lines 16-18). 

45. Referring to claim 36, Kahle and Mukherjee teach all the limitations (See 
rejection of claim 35) including initiating a software or hardware recovery sequence, this 
is interpreted as restoring power and transferring data stored in the registers of the 
auxiliary data queue (See Mukherjee, Col. 2, lines 16-18). 

46. Referring to claim 37, Kahle and Mukherjee teach all the limitations (See 
rejection of claim 31 ) including initiating a software or hardware recovery sequence, this 
is interpreted as restoring power and transferring data stored in the registers of the 
auxiliary data queue (See Mukherjee, Col. 2, lines 16-18). 
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47. Referring to claim 38, Kahle and Mukherjee teach all the limitations (See 
rejection of claim 31) including registers that contains data caused by the fault, this is 
interpreted as selected registers of the processor system represent a state thereof at 
the onset of the upset transient (See Mukherjee, Col. 2, lines 55-60). 

48. Referring to claim 39, Kahle and Mukherjee disclose all the limitations (See 
rejection of claim 31) including Kahle discloses the emulation assist unit having various 
control means including a guest dispatch unit that governs the insertion of instructions 
of the queue into an instruction execution stream of the processor system (See Fig. 3). 

49. Referring to claim 40, Kahle teaches an emulation assist unit embedded in a 
processor system (See Fig. 2). Kahle teaches the emulation assist unit having a guest 
queue, this is interpreted as an auxiliary data queue including a plurality of storage 
registers programmable with a set of instructions that store data (See Fig. 3). 

Kahle does not teach the register being fabricated to survive an upset transient. 
Also Kahle does not disclose detecting an onset of the upset transient. Mukherjee 
teaches detecting faults from cosmic radiation in registers (See Col. 2, lines 50-60). It 
would be obvious to one of ordinary skill in the art at the time of the invention to 
combine the auxiliary queue system of Kahle with the detection and of faults or upset 
transients caused by cosmic radiation of Mukherjee. This would be obvious to one of 
ordinary skill in the art at the time of the invention to do because it an economically 
feasible way to provide electronics to detect and recover (See Col. 1 , lines 63-67). 
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50. Referring to claim 41 , Kahle and Mukherjee disclose all the limitations (See 
rejection of claim 40) including a fault caused by cosmic radiation, this is interpreted as 
a high radiation upset transient (See Mukherjee, Col. 2, lines 50-52). 

51 . Referring to claim 42, Kahle and Mukherjee teach all the limitations (See 
rejection of claim 40) including a checker circuit that compares data, this is interpreted 
as majority voted registers (See Mukherjee, Col. 2, lines 1 1-12), and initiating a 
software or hardware recovery sequence, this is interpreted as powering down the 
systems external to the processor during the upset transient (See Mukherjee, Col. 2, 
lines 16-18). 

52. Referring to claim 43, Kahle and Mukherjee teach all the limitations (See 
rejection of claim 42) including initiating a software or hardware recovery sequence, this 
is interpreted as restoring power and transferring data stored in the registers of the 
auxiliary data queue (See Mukherjee, Col. 2, lines 16-18). 

53. Referring to claim 44, Kahle and Mukherjee teach all the limitations (See 
rejection of claim 40) including initiating a software or hardware recovery sequence, this 
is interpreted as restoring power and transferring data stored in the registers of the 
auxiliary data queue (See Mukherjee, Col. 2, lines 16-18). 
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54. Referring to claim 45, Kahle and Mukherjee teach all the limitations (See 
rejection of claim 40) including registers that contains data caused by the fault, this is 
interpreted as selected registers of the processor system represent a state thereof at 
the onset of the upset transient (See Mukherjee, Col. 2, lines 55-60). 

55. Referring to claim 46, Kahle and Mukherjee disclose all the limitations (See 
rejection of claim 39) including Kahle discloses the emulation assist unit having various 
control means including a guest dispatch unit that governs the insertion of instructions 
of the queue into an instruction execution stream of the processor system (See Fig. 3). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Manoskey whose telephone number is (703) 
308-5466. After approximately October 15, the examiner can be reached at the new 
Alexandria telephone number, (571) 272-3648. The examiner can normally be reached 
on Mon.-Fri. (8am to 4:30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on (703) 305-9713. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 



Application/Control Number: 09/850,357 



Page 19 



Art Unit: 21 13 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

JDM 

September 16, 2004 




ROBERT BEAUSOUEL 
SUPERVISORY PATENT EXAMINER 
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